The essential oil of aerial parts of Laserpitium latifolium L. from Serbia, obtained by hydro distillation, was analyzed by GC-MS and GC-FID applying liquid injection mode; thirty-four compounds were registered (99.9% of the total oil). The essential oil clearly belongs to the monoterpenoid chemotype, with monoterpenoids constituting 99.8% of the total oil. Sabinene (47.8%), α-pinene (25.0%) and β-pinene (7.1%) were the major constituents.
The root of L. latifolium is used as a flavor [10, 11] and was used by the Romans with cumin in order to season preserved artichokes, while a decoction of the seeds is used in beer [12] . A few studies have reported the biologically active components of L. latifolium, mainly sesquiterpene lactones, almost exclusively guaianolides of the slovanolides class [13] . Chemical investigations have also revealed the presence of daucane derivatives such as laserpitin, laserpitinol, isolaserpitine, deoxodehydrolaserpitine [14, 15] and acetyldesoxodehydrolaserpitin [16] , phenylpropanoid derivatives such as latifolon and laserin [15, 16] , and sesquiterpene lactones of the guaianolide type like 8a-angeloyloxy-10 β-hydroxy-6α,7αHguaian-3-en-6,12-olide. [7] .
There are only two reports about L. latifolium essential oil obtained by hydrodistillation and characterized by GC-MS analyses. In the leaves and fruits oil from Austria, sabinene was the main compound, followed by α-pinene and limonene [17] . In the second report, flowers, buds and leaves of six plant species, including L. latifolium, were the subject of investigation [2] . The main compound was (-)-sabinene. The composition of the flower oils showed great differences (5-98% sabinene and 13-57% α-pinene) depending on the locality.
The objective of the present study was to perform a detailed analysis of the volatile constituents of the essential oil from the aerial parts of L. latifolium from Serbia and establish chemotaxonomic correlation within the members of the genus Laserpitium based on essential oil profiles. Table 1 shows the identified components, their percentages and retention indices. Compounds are listed in order of their elution from an HP-5 column. Thirty-four constituents, representing 99.9% of the oil were identified.
Almost all identified components (99.8%) of L. latifolium essential oil were monoterpenes (91.4% hydrocarbons and 8.4% oxygenated monoterpenes), pointing the possibility of classifying the essential oil as a monoterpenoid chemotype, which is in accordance with previous studies. The dominant monoterpenoids present in the oil were sabinene (47.8%), α-pinene (25.0%) and β-pinene (7.1%). Terpinene-4-ol (5.5%), borneol (0.1%), α-terpineol (0.2%) and myrtenol (tr.) are the only monoterpenoid alcohols that were found. The percentages of γ-terpinene (2.7%), limonene (2.2%) and β-phellandrene (1.1%) are also important. The essential oil also contains the ketonic compound camphor (0.6%), the monoterpenoid cis-sabinene hydrate (0.6%) and trans-sabinene hydrate (0.5%). The dominant monoterpenoid composition of the studied essential oil complies with the reported large amount of monoterpenes in the essential oils of underground parts of several Apiaceae species [2] , suggesting that this may be a general characteristics of the family.
The essential oils of L. gallicum L. from two sites in southern France were analyzed. From one site, α-and β-pinene were the main components, whereas from the second site approximately equal amounts of α-pinene, β-pinene, sabinene and limonene were found [18] . In this case, fruits and leaves displayed comparable essential oil compositions. RI-experimental linear retention indices relative to C8 -C20 and C21 -C40 alkanes on the HP-5MS; AI-according Adams [29] a: constituent identified by mass spectral comparison; b: constituent identified by retention index matching; c: constituent identity confirmed by co-injection of an authentic sample; tr: trace (< 0.05%);
In the hydrodistilled oil from the aerial parts of L. pertophilum Boissat Heldr, an endemic species from Turkey, α-pinene (48.9%) and sabinene (25.9%) were the predominant constituents [19] .
The most abundant compounds in the essential oil of L. siler from the Central Balkans were α-pinene (13.9%) and limonene (16.9%) [20] . In the hydrodistilled fruit oil of L. siler L. from southern France, the main compounds were perillaldehyde (75.0%) and limonene (22.0%) [21] . More than 95% of the fruit oil from the same species analyzed by Motl was also comprised of perillaldehyde and limonene [22] .
The essential oils of the aerial parts of L. pseudomeum Orph. Heldr. & Sart ex Poiss. contain α-pinene, β-pinene, sabinene and β-phellandrene as major components [23] .
L. garganicum essential oil contained fifty-six compounds of which myrcene (15.7%), β-phellandrene (14.4%), sabinene (9.7%), and γ-muurolene (7.8%) were the most abundant [24] .The essential oil of L. ochridanum Micevski, revealed abundant levels of α-pinene (33.2%), α-bisabolol (10.3%) and chamazulene (14.9%) [25] .
The major components of the pale blue essential oil obtained by hydrodistillation of underground parts (roots and rhizomes) of L. zernyi Hayek were α-pinene (31.6%) and α-bisabolol (30.9%) [26] .
GC-FID and GC-MS analysis of the essential oils of the flowers and leaves of the same species revealed that both oils were characterized by high amount of monoterpenes (59.1-75.6%), whereas sesquiterpenes were present in smaller quantity (21.2-29.2%). The flower essential oil contained, as its main compounds, sabinene (18.5%), limonene (12.0%), β-phellandrene (12.0%) and terpinen-4ol (10.6%), while in the leaf essential oil the most dominant constituents were β-pinene (20.0%) and terpinen-4-ol (12.0%) [27] .
Comparison of our results with those reported previously for other species of Laserpitium showed that in the oil of all parts of the plant the monoterpene hydrocarbon fraction predominates. Also, sabinene, α-pinene, β-pinene, limonene, and β-phellandrene were the major constituents in most cases.
Experimental
General: Aerial parts of L. latifolium were collected at the full flowering stage in 2012 from plants growing wild in southeastern Serbia. Voucher specimens were deposited in the Herbarium of the Faculty of Science and Mathematics, University of Nis, under the acquisition number 7273. All applied reagents were of the highest purity and were purchased from the Sigma-Aldrich Chemical Company (Steinhein, Germany).
Sample preparation:
The plant materials were air-dried (10 days) and stored at ambient temperature (252°C) without exposure to direct sunlight, minced and immediately hydrodistilled (100 g) for 2 h in a full glass Clevenger-type apparatus, giving dark yellow oils. The obtained essential oils from the aerial parts were extracted with diethyl ether, and dried over anhydrous sodium sulfate. After filtration, the solvent was removed under a gentle stream of nitrogen at room temperature, in order to exclude any loss of essential oil. The essential oil content of L. latifolium was 0.2% based on the dry weight. The pure oils were stored in dark glass bottles at 4°C prior to GC and GC-MS analyses.
GC-FID and GC-MS analyses:
GC-MS (3 repetitions) was carried out on a 7890/7000B GC-MS-MS triple quadrupole system (Agilent Technologies, USA, equipped with a Combi PAL auto sampler) fitted with a fused silica capillary column HP-5MS (5% phenylmethylsiloxane, 30 m x 0.25 mm, film thickness 0.25 μm). The injector, source and interface operated at 250, 230 and 300°C respectively. The column temperature was programmed from 50°C to 290°C at a heating rate of 4°C min -1 . The carrier gas was helium with a flow of 1.0 mL min -1 . Post run: back flash for 1.89 min, at 280°C, with helium at 50 psi. MS conditions were as following: ionization voltage of 70 eV, acquisition mass range 50-650, scans time 0.32 s. The GC-FID analyses were carried out under the same experimental conditions as described for the GC-MS analyses. The percentage composition was computed from the GC-FID peak areas without the use of correction factors.
Identification of volatile compounds:
Constituents were identified by comparison of their linear retention indices (relative to C 8 -C 20 and C 21 -C 40 alkanes on the HP-5MS column) [28] with literature values [29, 30] , and their MS with those from Wiley 6, NIST02, Mass Finder 2.3 [31] essential oils by application of AMDIS software (the Automated Mass Spectral Deconvolution and Identification System, Ver. 2.1, DTRA/NIST, 2011).
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